Male and female interests can differ profoundly regarding quality and quantity of mates. Especially in promiscuous mating systems, males often inflict costs on females that may precipitate in negative fitness consequences. In reality, however, discerning between female costs arising from a sexual conflict and costs arising from female mate choice is not trivial. In livebearing fishes, for example, costs of male sexual harassment are often quantified as female feeding time reductions, but female feeding times may also be affected by competitive interactions and the willingness of females to interact with a particular mate (i.e., mate choice). Using the tropical live-bearer Poecilia mexicana as a model, we manipulated male and female nutritional state and measured focal females' feeding times in presence of another female as well as in presence of males of varying quality. Consistent with other studies quantifying effects of male harassment, female feeding times were negatively affected by sexually active males. Also, females were feeding more in presence of starved males than in presence of well-fed males. In subsequent dichotomous choice tests, females preferred to associate with well-fed females. These results are not consistent with the sexual conflict hypothesis: If the reduced female feeding time in presence of a well-fed male were solely a cost imposed by the male, females would be expected to avoid such males in a choice situation. Consequently, our study suggests that both male sexual harassment and active female choice simultaneously affect female feeding times in livebearing fishes.
INTRODUCTION

I
n polygamous species without paternal care, male fitness is usually a direct correlate of the number of fertilizations achieved (Bateman 1948) . Males typically attempt to mate with as many females as possible (Bateman 1948; Trivers 1972) and increase the likelihood of fertilization by multiple copulations with the same female (Evans et al. 2003; Nosil and Crespi 2006) . Such high sexual activity, which predominantly evolves in response to intense reproductive competition among males, can impose fitness costs to females (Parker 1979; Arnqvist and Rowe 2005) . High frequencies of male sexual attention have been shown to cause physical damage to females and decrease female fitness in a wide variety of taxa (e.g., fruit flies, Johnson et al. 2007 ; livebearing fish, Magurran and Seghers 1994; sheep, Reale et al. 1996 ; water striders, Rowe et al. 1994; and bed bugs, Stutt and Siva-Jothy 2001) . Consequently, there can be fundamental conflicts of interest between the sexes regarding the quantity and quality of mates (i.e., sexual conflict, Parker 1979; Arnqvist and Rowe 2005) . In such a situation, the sexes may be locked in a continuous evolutionary arms race, where males are selected for ever higher persistence (which is costly for females) and females for resistance traits that help mitigating the costs imposed by males (sexually antagonistic coevolution, Chapman et al. 2003; Arnqvist and Rowe 2005) .
Not all costs inflicted by males, however, necessarily precipitate in sexual conflict. For example, Cordero and Eberhard (2003) highlighted that even direct costs inflicted to the female may ultimately pay off, if sons inherit the high persistence traits from their father. At least a part of female costs measured in specific situations may in fact represent costs of mate choice. Such costs of female mate choice--although rarely studied empirically-may not only include costs inflicted by preferred mating partners but also energy and opportunity costs during mate searching, as well as elevated predation risks (e.g., Jennions and Petrie 1997; Fawcett and Johnstone 2003; Wong and Jennions 2003) . Consequently, discerning between sexual conflict and costly female choice is not trivial because of the difficulties associated with obtaining biologically relevant measures of costs arising from both, male harassment and active female choice, as well as problems of assessing potential indirect benefits for females of mating with harassing males (Cordero and Eberhard 2003) .
Fishes of the family Poeciliidae are excellent model systems to study sexual selection and conflicts between male and female reproductive interests. Poeciliids are ovoviviparous fish with internal fertilization (Constantz 1989) , and males transfer sperm bundles (spermatozeugmata) with an intromittent organ, the gonopodium, which is formed by the highly modified anal fin (Rosen and Bailey 1963; Constantz 1989 ). Females are typically receptive for only a small fraction of their reproductive cycle (Parzefall 1973; Houde 1997) and can store sperm (Constantz 1989) . Consequently, they merely need a few successful copulations to assure successful reproduction for multiple consecutive broods that span several months. However, poeciliid mating systems are typically highly promiscuous, and males exhibit high frequencies of sexual behaviors, ranging from courtship and other precopulatory behaviors to forced copulations (Farr 1989; Magurran and Seghers 1994; Bisazza and Martin 1995; Houde 1997; Magurran 2001; Plath et al. 2003; , which leads to a fundamental conflict between the sexes regarding the optimal number of copulations (but see Evans and Magurran 2000 , for benefits of multiple mating for females). Indeed, some poeciliid females have been shown to avoid associating with males (Brewster and Houde 2003; and to form female shoals, which reduces sexual encounters with males Dadda et al. 2005; Agrillo et al. 2006) . Despite the high potential of sexual conflict, sexual selection through female choice is prevalent throughout the family, and females may respond to diverging male color patterns (Kodric-Brown and Johnson 2002; Cummings et al. 2003) , structural ornaments (Ptacek 1998; Rosenthal and Evans 1998; Schlupp et al. 2010) , courtship behaviors (Kodric-Brown and Nicoletto 2001), and chemical cues (Shohet and Watt, 2004; Fisher and Rosenthal 2006a) .
In poeciliids and other fishes with a similar reproductive biology (e.g., livebearing fishes of the subfamily Goodeinae; Macías Garcia and Valero 2010) , costs of male sexual activity (sexual harassment) have been documented extensively in terms of female feeding time reductions, where focal females spend less time foraging in the presence of a male than in the presence of another female (Magurran and Seghers 1994; Griffiths 1996; Schlupp et al. 2001; Pilastro et al. 2003; Plath et al. 2003; Valero et al. 2005; Heubel and Plath 2008; Valero et al. 2008) . Because poeciliid males typically approach females from the blind portion of the visual field to obtain coercive copulations (Parzefall 1969; Farr 1980 Farr , 1989 Pilastro et al. 1997) , female feeding time reductions have predominantly been interpreted as a cost females incur while trading-off time spent foraging and being vigilant to avoid unwanted copulations (Köhler et al. 2011) .
In reality though, a number of other variables can simultaneously affect female feeding times. Heubel and Plath (2008) suggested that differences in focal female feeding times in the presence of another female or a male may be influenced by at least 4 different factors that may act in concert: 1) male sexual harassment and female avoidance of harassing males, 2) female-female competition for food, 3) intersexual competition for food, and finally 4) active female choice to interact with certain males.
In this study, we used the Atlantic molly, Poecilia mexicana, to investigate the relative importance of these effects on female feeding times. In this species, large males do not court but defend territories to monopolize females. In contrast, smaller males, which are avoided in female mate choice, exhibit high sexual activity and rely on sneak copulations (Parzefall 1969; Plath et al. 2006) . Like in previous studies, we allowed individual focal females to feed while accompanied by another female or a male and compared females' feeding times between the 2 situations. Differences in feeding rates in this experimental situation were classically interpreted as a negative effect caused by male sexual harassment (e.g., Magurran and Seghers 1994; . If this interpretation is true, then feeding time reductions should increase with increasing male sexual activity. We tested our first prediction 1) by validating a negative correlation between female feeding times when a male partner was present (and difference in times spent feeding with a female and male partner, respectively) and numbers of sexual behaviors exhibited by partner males. Sexual activity in P. mexicana is typically inversely correlated with body size (Plath et al. 2006; . Unlike in previous studies, we subjected focal females and partner males and females to different food treatments (high vs. low food) to alter individuals' motivation to feed and thus the strength of resource competition. This enabled us to test several further predictions. 2) Generally, female feeding time should vary across food treatments because starved females are more motivated to feed. 3) If competition for food was important, focal female feeding time should be more affected by starved partner fish (female or male), and this effect should be stronger with larger, physically superior partners (Heubel and Plath 2008) . To test this prediction, we also analyzed the 2 parts of the experiment (where the focal female was feeding with a female or male partner) separately and asked if the body size of the partner fish-a correlate of physical superiority and thus competitive abilities (Ribowski and Franck 1993; Beaugrand 1997; Heubel and Plath 2008) -affects feeding times. 4) Most importantly, our design allowed estimating effects caused by female choice as half of the stimulus males were in poor body condition and likely to be rejected as mating partners (Plath et al., 2005; Fisher and Rosenthal 2006a; Giaquinto et al. 2010 ). This allowed determining whether females would spend more time interacting with preferred males. If females actively trade-off feeding and interacting with a potential mate, then this effect may partly explain the observed feeding time reduction in presence of a male. 5) Finally, we conducted dichotomous female choice tests to establish that females indeed prefer to associate with well-nourished males when given a choice between males from different food treatments (Plath et al. 2005; Fisher and Rosenthal 2006a; Giaquinto et al. 2010) .
MATERIALS AND METHODS
Study species
Poecilia mexicana is a small livebearing fish occurring along the Atlantic coast from Northern Mexico to Costa Rica (Miller et al. 2005) . For this study, fish were collected in the Río Oxolotan near the village of Tapijulapa (Tabasco, Mexico: lat 17.44N, long 92.76W) in January 2006. All fish used were descendants of wild-caught individuals and were reared in randomly outbred populations in 1000-l tanks in a greenhouse at the Aquatic Research Facility of the University of Oklahoma. Algae, detritus, and invertebrates were present in the stock tanks, and the diet was supplemented with commercial flake food twice a week. Three weeks prior to testing, fish were transferred to 112-l aquaria in the laboratory and subjected to 1 of 2 food treatments: They were fed commercial fish food once a day in the high-food treatment (this is the regular feeding schedule in our fish room) but only every other day in the low-food treatment (i.e., animals were fasted half of the days, whereas they received the same amount of food as the high-food treatment on feeding days). The low-food treatment allowed for a reduction of body condition in fish subjected to this treatment (see below), but feeding was still high enough to avoid effects of malnutrition over the course of the experiment. Males and females were kept separately in visually isolated tanks.
Foraging experiment
Experimental setup Experimental procedures followed . For all experiments, we used 2 identical test tanks (50 3 30 3 25 cm, length 3 height 3 width), the bottoms of which were covered with a layer of gravel. Water temperature was maintained constant at 25°C by use of an aquarium heater. The water was aerated and filtered when no trials were being conducted and fully exchanged after 3 subsequent trials.
Prior to testing, a food tablet and a transparent Plexiglas cylinder were placed in the center of a test tank. A focal female was then introduced into the cylinder, and a stimulus fish was added to the tank (outside the cylinder). Each focal female was sequentially tested with a female (always from the same food treatment as the focal female) and a male stimulus fish (either from the high-or from the low-food treatment). Focal and stimulus fish could be recognized individually by size differences and differences in body markings. Both fish were given 5 min for acclimation. We then released the focal female from the Plexiglas cylinder and the behavioral observation started. We measured the time the focal female spent feeding from the stationary food source during a 5-min observation period. When a male partner was present, we also counted the number of sexual behaviors, which included nipping at the female's gonopore (this typically precedes copulation attempts in Poecilia species), copulatory attempts, and copulations (Parzefall 1969 (Parzefall , 1973 Sumner et al. 1994) .
After the first part of a trial, the focal female was introduced into the Plexiglas cylinder again, the first stimulus fish was removed, the second stimulus fish (of the opposite sex) was introduced, and after an additional acclimatization period, measurements were repeated as described above. After both trials were finished, the standard lengths (SLs) of all fish were measured to the closest millimeter (Table 1) . Consequently, each focal female experienced 2 subsequent experimental situations during which it could feed in the presence of either a male or another female. The order of presentation (male or female stimulus first) was balanced. In total, 29 females from the high-food treatment (15 with males from the low and 14 with males from the high-food treatment) and 26 females from the low-food treatment (13 with males from the low and 13 with males from the high-food treatment) were tested.
Statistical analyses
To test whether test fish responded to the low-food treatment with reduced body condition, we compared condition factors (1000 3 body mass [g]/SL [mm] 3 [modified after Schreck and Moyle 1990] ) between fish from the 2 feeding treatments (i.e., focal females, partner females, and partner males) using 2-sample t-tests. All P values are 2-tailed.
General linear models (GLMs) were employed for the statistical analyses of the behavioral data, which were performed using SPSS 16 (SPSS Inc., 2007) . Effect strengths were estimated using partial eta squared (g p 2 ). The sums of sexual behaviors per male as well as feeding times were square root transformed to obtain normal distributions required for GLM. The relative difference in feeding times between trials with female and male stimulus fish ([time feeding with male 2 time feeding with female ]/[time feeding with male 1 time feeding with female ]) was arcsine transformed.
To test for effects of female-female competition, we used the time focal females spent feeding in the presence of a stimulus female as the dependent variable. Female food treatment was used as an independent variable and stimulus female SL as a covariate. The interaction term was not significant (F 1,51 ¼ 0.948, P ¼ 0.335); hence, only main effects were analyzed.
Similarly, the effect of intersexual competition on focal female feeding time was assessed by using the time spent feeding with the male as a dependent variable. Male and focal female food treatments were used as independent variables and male SL as well as male sexual activity (i.e., the sum of sexual behaviors) as covariates. Interaction effects were not significant (3-way interactions: F 1,40 1.536, P 0.223; 2-way interactions: F 1,44 2.574, P 0.116); hence, only main effects were analyzed.
To examine what factors influence male sexual activity, the sum of sexual behaviors was used a dependent variable in another GLM. Male and female food treatments were used as independent variables and female and male size as covariates. None of the interaction effects were significant (3-way interactions: F 1,40 1.905, P 0.175; 2-way interactions: F 1,44 1.996, P 0.165), so only main effects were retained in the final model. Finally, as in previous studies (e.g., , we compared the relative difference in focal females' feeding time in presence of a male and a female stimulus. Male and female food treatments were used as independent variables and male sexual activity as a covariate. The 3-way interaction term was not significant (F 1,47 ¼ 0.592, P ¼ 0.445) and thus removed.
Dichotomous mate choice experiment
Experimental setup
Female mating preferences for males in the high-food versus lowfood treatment were assessed using dichotomous choice tests following the methodology described in Plath et al. (2005) . We used a standard test tank (80 3 30 3 25 cm, length 3 height 3 width), the bottom of which was covered with a layer of gravel. The tank was visually divided into 3 equally sized sections by markings drawn on the front: a central neutral zone and 2 lateral preference zones. Two transparent Plexiglas cylinders (8 3 8 cm cross section) were positioned within the 2 preference zones (at either end of the tank) to hold the stimulus males. Plexiglas cylinders allowed for the transmission of visual cues, but olfactory and mechanical cues were excluded. Like in the feeding experiments, the temperature was maintained constant at 25°C, and the water was aerated and filtered between trials.
To initiate a trial, 2 size-matched stimulus males from the 2 food treatments were introduced into the Plexiglas cylinders. Stimulus males did not differ in SLs (Table 1 ; paired t-test: t 29 ¼ 20.290, P ¼ 0.774). Then, a focal female was introduced into the neutral zone, and all fish were allowed to acclimatize for 5 min. We measured the time females spent in either preference zone during a 5-min observation period. Immediately after testing, the stimulus males were switched from one cylinder to the other, and after another acclimatization period, the behavioral observation was repeated. The switching of males between the 2 observation periods allowed controlling for side biases in focal females. After both trials were finished, the SLs of all fish were measured to the closest millimeter (Table 1 ). Overall, we tested 15 females from each food treatment.
Statistical analyses
Again, we assessed differences in body condition between feeding treatments in focal females and stimulus males by applying 2-sample t-tests. To test for female preferences for well-fed stimulus males, association times near the 2 types of males were compared using paired t-tests separately for females from the 2 food treatments. We also calculated the strength of preference (SOP ¼ % time large male 2 % time small male ). Arcsine-(square root)-transformed SOP values were then used as dependent variables in an analysis of variance with female food treatment as independent variable.
RESULTS
Foraging experiment
Response to feeding treatments Body condition (i.e., condition factors) was significantly lower in females from the low-food treatment than in fish from the high-food treatment in focal (t 53 ¼ 3.01, P ¼ 0.004; mean difference: 11.0%) and partner females (t 53 ¼ 2.56, P ¼ 0.014; 8.5% difference; Table 1a ). Body conditions were also lower in males from the low-food treatment compared with males reared under high-food conditions (6.1% difference; Table 1a ), but the difference was not statistically significant (t 53 ¼ 0.85, P ¼ 0.40).
Female-female competition
We first analyzed the part of the tests during which the focal female was feeding with a partner female present. We predicted that feeding times should vary across food treatments because of a higher motivation to feed in starved females. If female-female competition was important in determining female feeding times, feeding times should be negatively correlated with the size of the stimulus females as larger individuals should be stronger competitors. However, neither food treatment (F 1,52 ¼ 0.041, P ¼ 0.840, g p 2 ¼ 0.001) nor the body size of stimulus females (F 1,52 ¼ 0.012, P ¼ 0.912, g p 2 ¼ 0.012) significantly affected the time focal females spent feeding.
Intersexual interactions during foraging
We then focused on intersexual feeding competition and analyzed the part of the tests where focal females were feeding with a male partner present. If male-female food competition is important in determining female foraging time, it is expected that feeding times are lower when competition is high (i.e., when one or both fish were in the low-food treatment). Also, large males with high competitive abilities should affect females' feeding rates more than small males. Although female food treatment (F 1,50 ¼ 1.433, P ¼ 0.237, g p 2 ¼ 0.028) and male body size (F 1,50 ¼ 0.298, P ¼ 0.587, g p 2 ¼ 0.006) did not have a significant effect on focal female feeding times, male food treatment did (F 1,50 ¼ 8.573, P ¼ 0.005, g p 2 ¼ 0.146). However, females spent more time foraging with males from the low-food treatment, which is contrary to the expectation of competition effects (Figure 1a) . Furthermore, a significant effect of male sexual harassment was confirmed as feeding time was negatively correlated with male sexual activity (F 1,50 ¼ 4.775, P ¼ 0.034, g p 2 ¼ 0.087, Figre 1b).
Male sexual behavior
We asked what factors influence male sexual activity (sum of sexual behaviors) during the part of the tests where focal females interacted with a male partner. Sexual activity did not differ between males from high-and low-food treatments (F 1,50 ¼ 0.097, P ¼ 0.757, g p 2 ¼ 0.002). Likewise, neither female food treatment (F 1,50 ¼ 1.128, P ¼ 0.293, g p 2 ¼ 0.022) nor female body size (F 1,50 ¼ 1.186, P ¼ 0.281, g p 2 ¼ 0.023) had a significant effect, suggesting that male preferences for well-fed or larger females played no role in our present study. Also, there was no evidence for size-dependent male mating activity (male body size:
Feeding time reduction Finally, we analyzed female feeding time reduction (difference in fractions of time spent feeding with female and male partner). Male food treatment had a significant effect (F 1,48 ¼ 7.356, P ¼ 0.009, g p 2 ¼ 0.133), and feeding time reduction was higher in the presence of a well-fed male (Figure 2a) . Female food treatment (F 1,48 ¼ 6.676, P ¼ 0.013, g p 2 ¼ 0.122) and male sexual activity (F 1,48 ¼ 10.646, P ¼ 0.002, g p 2 ¼ 0.182) also had significant effects. However, there also was a significant Figure 1 (a) Mean (6standard deviation) residual female feeding times in presence of a male are depicted. Females spent more time feeding when accompanied by males from the low as compared with the highfood treatment. Residuals were calculated based on a GLM with feeding time as dependent variable, female food treatment as independent variable, and male size and male sexual activity as covariates (see main text). (b) Female feeding time was negatively correlated with male sexual activity. Residuals were calculated based on a GLM with feeding time as dependent variable, male and female food treatment as independent variables, and male size as covariate.
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http://beheco.oxfordjournals.org/ interaction effect between these 2 (F 1,48 ¼ 5.424, P ¼ 0.024, g p 2 ¼ 0.102), indicating that the harassment-induced decrease in feeding times was steeper in hungry females than in well-fed females (Figure 2b ). All other interaction terms were not significant (F 1,48 0.004, P 0.948, g p 2 0.001).
Dichotomous mate choice experiment
Response to feeding treatments In the dichotomous mate choice tests, body condition was significantly lower in fish from the low-food treatment compared with fish from the high-food treatment, both in the case of focal females (t 28 ¼ 2.25, P ¼ 0.033; 9.6% difference) and stimulus males (t 58 ¼ 2.80, P ¼ 0.007; 9.1% difference; Table 1b ).
Female preferences
Females from both food treatments preferred to associate with males from the high-food treatment (for results from paired t-tests, see Figure 3 ). Females from the low-food treatment tended to have a stronger preference than those from the high-food treatment, but the difference in strength of preference was not statistically significant ([mean 6 standard deviation] SOP, low-food treatment: 0.368 6 0.326; high-food treatment: 0.148 6 0.321; independent samples t-test: t 28 ¼ 1.869, P ¼ 0.072).
DISCUSSION
Reductions in female feeding times in the presence of a male as compared with feeding times with another female have generally been interpreted as a cost females incur while avoiding unwanted copulations (i.e., a sexual conflict, Magurran and Seghers 1994; Pilastro et al. 2003; ). Besides such effects of male sexual harassment, however, the time females spend foraging may also be influenced by competitive interactions or active female choice (Heubel and Plath 2008) . This study addressed these different effects on female foraging behavior by manipulating female nutritional state as well as letting females interact with males of different qualities (i.e., subjected to high-or low-food conditions) in a foraging experiment. There was no evidence for competitive interactions-neither between focal and stimulus females nor between focal females and stimulus males-affecting female feeding times as the body size of the partner (male or female) had no significant effect on females' feeding times.
Body condition dropped significantly in response to the lowfood treatment; so increased competition by partner fish from this treatment should have been detectable if this effect played a role. The results of this study indicate that both male sexual harassment (i.e., female avoidance of harassing males) and female choice simultaneously influence female foraging behavior: 1) Just like in previous studies on livebearing fishes a) Mean (6standard deviation) residual female feeding time reductions (the relative difference in time spent feeding when accompanied by a male relative to a female) are shown. Feeding time reductions were higher when focal females were accompanied by a male of the high-food treatment compared with a male of the lowfood treatment. Residuals were obtained in a GLM with relative feeding time reduction as dependent variable, female food treatment as independent variable, and male sexual activity as covariate (see MATERIALS AND METHODS). (b) In females from the low-food treatment (n, dashed line), the time spent feeding declined more rapidly with increasing male sexual activity than in females of the high-food treatment (d, continuous line). Residuals were calculated from a GLM with relative feeding time reduction as dependent variable and male food treatment as independent variable.
Figure 3
Mean (6standard deviation) times females spent with a well-fed (d) and a food-deprived male (n) in simultaneous dichotomous choice tests. Females from both food treatments exhibited a significant preference for the well-fed males (paired t-tests, low-food treatment: t 14 ¼ 4.489, P ¼ 0.001; high-food treatment: t 14 ¼ 2.209, P ¼ 0.044).
Tobler et al.
• Sexual harassment and costly female choice 727 that quantified the effects of male sexual harassment, the time females spent foraging in presence of a male and relative foraging time reduction in the presence of male versus female stimulus fish were inversely correlated with male sexual activity. 2) Females spent less time feeding in the presence of a well-fed male than in presence of a food-deprived male, although the 2 male groups did not differ in their overall sexual activity. Furthermore, females were found to exhibit a preference for well-fed males in the simultaneous choice tests, a preference that has previously been documented in related taxa (Plath et al. 2005; Fisher and Rosenthal 2006a) . Together, these results are inconsistent with the sexual harassment hypothesis, under which a female preference for the ''less costly'' male (i.e., the male reared under low-food conditions) would be expected. Hence, a more likely interpretation is that females trade-off foraging and interactions with sexually attractive males, and the feeding time reduction detected here may partly constitute a cost of female choice. This study also revealed evidence for condition-dependent female behavior. Food-deprived females tended to exhibit stronger preferences in the simultaneous choice experiment, even though this trend only bordered significance. Hence, as females experience food shortage, they tend to increasingly respond to cues indicating high nutritional condition in males (also see Plath et al. 2005; Fisher and Rosenthal 2006b ). Similarly, Griggio and Hoi (2010) recently found that only females in poor condition showed preferences for intensely ornamented males in house sparrows.
Female feeding times also decreased more rapidly with increasing male sexual activity in food-deprived females as compared with well-fed females. Consequently, the effect of male sexual harassment appears to be dependent on female nutritional state, which likely indicates differences between females in the ability to resume feeding after fleeing from a harassing male. We argue that well-fed females are better able to ''turn back to normal'' after feeding was interrupted. This of course suggests that male harassment in natural habitats may aggravate the negative effects of temporary food shortage so that females suffer most from male harassment when food supply is low.
CONCLUSIONS
In conclusion, female foraging behavior and its direct fitness consequences are not only functions of male harassment. Although avoidance of male sexual harassment undoubtedly plays an important role (Heubel and Plath 2008; Padur et al. 2009 ; this study), females also appear to actively tradeoff foraging time if they can interact with an attractive male. At least a part of the reduction in feeding time thus constitutes a cost of mate choice that potentially redeems itself if attractive mates provide direct or indirect fitness benefits (Jennions and Petrie 1997; Wong and Jennions 2003) . To date, it is unclear how variation in foraging behavior--either caused by male harassment or costly female choice--translates to variation in male fitness. Although Ojanguren and Magurran (2007) documented direct fitness costs of male harassment in terms of a reduction in fecundity in guppies (Poecilia reticulata), other studies found no effects on direct fitness components such as fecundity or offspring survival (P. reticulata, Head and Brooks 2006; Gambusia affinis, Smith and Sargent 2006; Smith 2007) . Furthermore, a recent study even reported that guppy females can actively initiate polyandrous behavior (Barbosa and Magurran 2011) . Altogether, our present study highlights that apparent costs for females by male harassment may in fact at least to some degree be under female control (i.e., represent costs of female mate choice). Caution is thus required when interpreting one or only few response variables (like feeding time reduction) exclusively within one theoretical framework (sexual conflict), and future work will need to disentangle the various effects of male harassment, competition, and costly mate choice on more direct measures of fitness like fecundity and lifetime reproductive success.
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